The brightness distribution of IRC +10216 at a wavelength of 11 microns has been measured in detail using a spatial interferometer. This brightness distribution appears to have azimuthal symmetry; an upper limit of 1.1 may be set to the ellipticity at 11 microns if the object has a major axis oriented either along or perpendicular to the major axis of the optical image. The radial distribution shows both compact and extended emission. The extended component, which is due to thermal emission.from circumstellar dust, contributes s<* 91% of the total flux and has a 1/e diameter of 0.90". The 2 tapered shape of this component is consistent with a 1/r dust density dependence. The compact component is unresolved /\ (less than 0.2" in diameter) and represents emission from the central star seen through the circumstellar envelope.
I. Introduction
The bright infrared source IRC +10216 has an extensive circumstellar envelope of gas and dust. The dust component of this envelope is important in determining the overall spectral distribution of the radiation. The spectrum of IRC +10216 peaks in the infrared near 5 microns and is similar to that of a 650 K blackbody (Becklin et al. 1969 ).
Dust which is optically thick at visible wavelengths presumably absorbs virtually all of the radiation from the central star and reradiates the energy in the infrared.
Since the central object in IRC +10216 is thought to be a carbon star, the dust grains are likely to be composed of graphite and SiC. The presence of SiC grains in this object is inferred from the observation of an emission feature of these grains at 11.5 microns (Treffers and Cohen, 1974; Merrill and Stein, 1976) .
Some studies of the size and shape of this object at infrared wavelengths have been carried out in order to determine the spatial distribution of the dust. The first size measurements were made by Toombs et al. (1972) Shawl and Zellner (1970) found that the 1 micron radiation from this object was highly polarized along a position angle of 120°. In addition, the visual photograph published by Becklin et al. (1969) showed a diffuse image elongated along a position angle of 30°, which is perpendicular to the direction of polarization in this source. The ellipticity of the image (the ratio of lengths of major and minor axes) was approximately 2. Both of these pieces of evidence suggest that the short wavelength radiation is primarily light scattered by an asymmetric circumstellar envelope. At longer wavelengths the radiation comes from thermal dust emission instead of scattering. McCarthy (1979) has measured the shape of IRC +10216 at a wavelength of 5 microns and reports it to be extended north-south. This direction, however, bears no obvious relationship to the axis determined from the scattered light. Thus a number of questions remain about the brightness distribution of this source. Among these are whether the 10 micron radiation comes from discrete shells or rather a continuous distribution of material and whether the azimuthal distribution of the infrared radiation has the same symmetry as is observed in the visible. The interferometric measurements reported here provide answers to these questions.
II. Observations
Observations of IRC +10216 were made at Kitt Peak National Observatory using the two bl cm McMath auxiliary telescopes.
These telescopes are used as part of a heterodyne spatial interferometer as previously described by Sutton et al. (1977 Sutton et al. ( , 1978 . The wavelength band of the observations,centered at 11.106 microns and 0.1 cm" in width,was contained within the 11.5 micron SiC emission feature commonly seen in carbon .
stars.
The two telescopes of the interferometer were separated In the outer parts of the distribution there is no evidence for a concentration of dust at any unique radius.
Instead, the surface brightness drops off smoothly indicating a continuous distribution of material. This implies a steady rate of mass loss instead of a series of discrete events in which shells of material were ejected from the central star.
If the rate of mass loss and the outflow velocity are both 2 constant, a 1/r density dependence is expected in the circumstellar envelope. Crabtree and Martin (1979) have shown that a model based on such a density dependence is consistent with the previous lunar occultation and interferometry data.
Such a model may also be used to provide a reasonable fit to the surface brightness observed here.
The brightness distribution of the circumstellar envelope may be calculated on the basis of a dust temperature dependence similar to that given by Jones and Merrill (1976) and 2 a 1/r density dependence outside of some inner radius r Q at which the grains are formed. No reasonable models have been found which fit the data and have dust extending in very close to the star. The data are best fit with an inner /\ radius of about 0.2" (5 R* for a stellar radius of 0.04"). At this radius the equilibrium temperature of graphite grains' would be about 1000 K, which is lower than the ^1800 K condensation temperature for such grains. In this model, the optical depth of the circumstellar envelope at 11 microns must be approximately 0.5 in order to account for the total 11 micron flux observed from this object.
The central part of the brightness distribution contains an unresolved peak which in the two component model waŝ described as being less than or equal to 0.2" in diameter and contributing from 9% to i4% of the total flux from IRC +10216.
Additional evidence for a compact central component at 11 microns has been provided by the spectroscopic work of Betz, McLaren, and Spears (1979) 
IV. Summary
The distribution of dust around IRC +10216 has been studied through measurements of the spatial distribution of the 11 micron radiation from this source. The circumstellar envelope probably has a high degree of spherical symmetry.
In particular, the ellipticity of the object at 11 microns must be less than 1.1 if it has a major axis either parallel or perpendicular to.the major axis of the optical image. The radial distribution does not consist of a few discrete shells 2 of material, but instead may be characterized by a 1/r 2 density dependence. This 1/r distribution starts at an inner radius of about 5 R#. The optical depth of the dust is approximately 0.5 at 11 microns, and the central star may be seen through the circumstellar shell at this wavelength. 
